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REMARKS/ ARGUMENTS 

The preceding amendments and following remarks are submitted in response to the 
Office Action of the Examiner mailed May 8, 2003, Claims 1-65 are pending, with claims 56-65 
being newly presented Entry of this amendment and reconsideration by the Examiner to that 
end is respectfully requested 

On pages 2-3 of the Office Action, the Examiner objected to the drawings under 37 
CRR. 1.83(a) as not showing each and every feature of the invention as specified in the claims. 
The Examiner states that the "bond pads", and the extent to which the bond pads are fc4 in 
registration" with the bond-pad holes, must be shown or the feature(s) canceled from the 
claim(s). 

After careful review, Applicants must respectfully disagree that the drawings do not show 
each and every feature of the invention as specified in the claims, and more specifically, 4< bond 
pads" that are in registration with bond-pad holes. For example, Figure 6A-6C clearly show a 
"bond pad" 33 in registration with a bond pad hole 35. Figure 6A is reproduced below, with a 
bond pad 33 encircled with a dotted line. 
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Fig. 6a 



In the embodiment shown in Figure 6A, the bond pad 33 is positioned on a first wafer (e.g. wafer 
13), and the bond pad through-hole 35 extends through a second wafer (e.g. wafer 14), wherein 
the bond pad 33 is aligned ("in registration") with the bond pad through-hole 35. In addition, the 
present specification states: 

Five hundred angstroms of Cr, 2000 angstroms of Ni and 5000 angstroms of Au 
are deposited, patterned and lifted off for pad and solder frame metal 33 in FIG. 
4j. Passivated leadouts 40 in first metal 26 or second metal 27 pass under the seal 
ring metal 33 in FIG. 4j. 
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(Emphasis AddedXSpecification, column 3, hues 1-4). As can be seen, and in the illustrative 

embodiment, the same patterned metal layer 33 forms both the solder frame and the bonded, 

and thus both are labeled layer 33. As the Examiner notes, the present specification also states: 

Wafer 14 has a solder adhesion metal and solder ring 15 which matches detector 
wafer 13 a border 18 forming chamber 16 above detectors 17, and holes 35 
tWn ah wafer 14 to a n *** the wire bond naris on detector wafer 13 . 

(Emphasis Added) (Specification, column 3, hues 18-22). When this is read in view of, for 
example, Figure 6A shown above, it is clear that the present specification discloses a bond pad 
33 that is "in registration" with a bond pad through-hole 35. In fact, the present specification 
clearly discloses mat the bond pad through-hole 35 provides access (e.g. physical access) to wire 
bond pad 33 on the detector wafer 13. Also, Figure 6A, as well as other Figures, clearly shows a 
wire bond pad 33 on the first side of the first wafer (the inner side of wafer 13 which defines the 
formed chamber). In view of the foregoing, Applicants believe that the drawings clearly show 
each and every feature of the invention as specified in the claims, and more specifically "bond 
pads" that are "in registration" with the bond pad through-boles, as well as bond pads on the first 
side (e.g. inner side) of a first wafer. If the Examiner disagrees with the foregoing, the 
undersigned respectfully requests an interview with the Examiner to better understand the 
Examiner's rejection. 

On page 3 of the Office Action, the Examiner rejected claims 49 and 55 under 35 U.S.C. 
§ 1 12, first paragraph, because the specification does not reasonably provide enablement for the 
bond pads to be in registration with the bond pad holes or for the bond pads to be disposed on the 
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first wafer's first side. As detailed above, Applicants believe mat the present specification 
clearly discloses a bond pad 33 that is "in registration" with a bond pad through-hole 35. In fact, 
the present specification clearly discloses that the bond pad through-hole 35 provides access (e.g. 
physical access) to wire bond pad 33 on the detector wafer 13 (see Figure 6A, for example). 
Also, Figure 6A, as well as other Figures, clearly shows a wire bond pad 33 on roe first side of 
the first wafer (the inner side of wafer 13 which defines the formed chamber). In view of the 
foregoing, Applicants must respectfully traverse the 35 U.S.C. § 1 12, first paragraph, rejection of 
claims 49 and 55. 

Despite the foregoing, Applicants have amended claim 49 and 55 to remove roe term 
"registration". Claim 49 now recites that the first wafer and second wafer are aligned so that the 
bond-pad holes in the second wafer provide physical access to the one or more bond pads on the 
first wafer through at least selected bond-pad holes in the second wafer. The term physical 
access is used to distinguish it from mere electrical access. On page 5 of the Office Action, the 
Examiner appears to be suggesting Harris et al suggests electrical access. 

On page 4 of the Office Action, the Examiner rejected claims 44-55 under 35 U.S.C. § 
102(e) as being anticipated by Harris et al. (U.S. Patent No. 5,865,417). The Examiner states 
that Harris suggest a first silicon wafer (20) and a second silicon wafer (22) denning a chamber 
or sealed cavity (10), wherein the first and second wafer have a sealing ring (87, 89) 
therebetween. The Examiner further states the first wafer has a pump-out port (12) which is 
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subsequently plugged by a seal (26) (citing Harris et al., column 6, lines 4-6, 11-19; column 10, 
lines 17-21; and column 11 line 18 et seq.) 

Claim 44 has been amended as follows: 

44. (Presently Amended) A method for making a wafer-pair with a 
sealed chamber therebetween, comprising: 

providing a first wafer and a second wafer; 

forming one or more pump-out ports through the first wafer; 

positioning a first side of the first wafer next to a first side of the second 
wafer w ith a soaling ring thorobotw e esi, the first wafer andx the second wafer and 
tho floating ring forming at least part of a chamber, with the pump-out port of the 
first wafer in fluid communication with the chamber; and 

exposing the chamber to a negative pressure relati ve to atmosphere while 
plugging the pump out port to seal the chamber. 

As can be seen, claim 44 has also been amended to recite the step of exposing the chamber to a 

negative pressure relative to atmosphere while plugging the pump out port to seal the chamber. 

Nothing in Harris et al. appears to suggest this step. Instead, Harris et al. appear to fill the cavity 

with a working fluid, where the function of the working fluid 12 is to expand the sealed cavity 10 

when the material is heated so as to cause movement in the membrane 14 which is sufficient to 

move a valve member 44 enough to open a valve (Harris et al., column 3, line 63 through 

column 4, line 2). When sealing the cavity, Harris et al. state: 

The eutectic bond is formed by placing a 25 micron thick gold-tin alloy perform 
washer 154 between the underside of the silicon fill cap 26 and the top 
metallization layer 130 surrounding the fill hole. The silicon fill cap is then 
placed over the fill hole, and a reflow bead is then placed cold on the fill cap. A 
pulse of energy is then supplied to heat the reflow head, the silicon chip 26 and 
the metallization layers to about 350 degrees centigrade. The gold-tin perform 
washer then melts and the gold therein forms a gold solder with the melted gold 
of die facing gold layers on the underside of the silicon chip 26 and the 
metallization layer 130. 
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(Harris et al., column 13, lines 48-59). As can be seen, nothing here suggests the step of 
exposing the chamber to a negarive pressure relative to atmosphere while plugging the pump out 
port to seal the chamber, as recited in claim 44. Claim 44 has also been amended to remove the 
sealing ring limitation, as it is not believed to be necessary. For these and other reasons, 
independent claim 44 and dependent claims 45-47 are believed to be clearly patentable over 
Harris etal. 

Independent claim 48 has been amended to recite: 

48. (Presently Amended) A method for making a wafer-pair with a 
sealed chamber therebetween, comprising: 

providing a first wafer and a second wafer; 
forming one or more pump-out ports through the first wafer, 
making a recess in a first side of the first wafer and/or a first side of the 
second wafer; 

positioning the first side of the first wafer next to the first side of the 
second wafer, the first wafer and the second wafer forming a chamber that is at 
least partially defined by the recess, with the pump-out port of the first wafer in 
fluid communication with the chamber; and 

ggpnsin ff the chamber to a negative pressure relative to atmosphere while 
plugging the pump out port to seal the chamber. 

For similar reasons to those given above with respect to claim 44, claim 48 is also believed to be 
clearly patentable over Hairis ex al. 

Independent claim 49 has been amended to recite: 

49. (Presently Amended) A method for making a wafer-pair with a 
sealed chamber therebetween, comprising: 

providing a fiist wafer having a first side, with one or more bond pads on 
the first side; 

providing a second wafer; 

forming one or more bond-pad holes through the second wafer; 
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positioning the first side of the first wafer next to a first side of the second 
wafe r - with a scaling ring thcrobotwoon ; the first wafer and? the second wafer ted 
the scal in g ring forming at least part of a chamber, the first wafer and second 
wafer being aligned so that the bond-pad holes in the second wafer aro in 
registration with provide physical access to the one or more bond pads on the first 
wafer through at least selected bond-pad holes in the second wafer : and 

the first and second wafers are effectively a bonded together set of wafers. 



As can be seen, and as noted above, claim 49 has been amended to recite that the bond-pad holes 
in the second wafer provide physical access to the one or more bond pads on the first wafer, 
rather than merely electrical access. Nothing in Harris et al. appears to provide* bond-pad holes 
in a second wafer that provide physical access to the one or more bond pads on a first wafer. For 
these and other reasons, independent claim 49 is believed to be clearly patentable over Hams et 
al. 

Independent claim 50 has been amended to recite: 

50, (Presently Amended) A bonded wafer pair, comprising: 
a first wafer; 
a second wafer; 

the first wafer having one or more pump-out ports through the first wafer; 

the first side of the first wafer bonded to a first side of the second wafer 
via a sealing ring; the first wafer, the second wafer and the sealing ring forming a 
chamber, with the pump-out port of the first wafer in fluid communication with 
the chambe r, the chamber having a negative pressure therein relative to 
atmosphere : and 

a plug for plugging the pump out port. 

As can be seen, claim 50 recites that the chamber has a negative pressure therein relative to 
atmosphere. For similar reasons to those given above with respect to claim 44, as well as other 
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reasons, independent claim 50 and dependent claims 51-53 are also believed to be clearly 

patentable over Harris et al. 

Independent claim 54 has been amended to recite; 

54. (Presently Amended) A bonded wafer pair having a sealed 
chamber, comprising: 
a first wafer; 

a second wafer bonded to the first wafer, 

one or more pump-out ports through the first wafer; 

a recess in a first side of the first wafer and/or a first side of the second 

wafer, 

the first wafer and the second wafer forming a chamber that includes the 
recess, with the pump-out port of the first wafer in fluid communication with the 
chambe r, the chamber having a negative pressure therein relative to atmosphere : 
and 

one or more plugs for plugging the one or more pump out ports to seal the 
chamber. 



As can be seen, claim 54 recites that the chamber has a negative pressure therein relative to 

atmosphere. Thus, for similar reasons to those given above with respect to claim 44, as well as 

other reasons, independent claim 54 is believed to be clearly patentable over Harris et aL 

Independent claim 55 has been amended to recite: 

55. (Presently Amended) A bonded wafer pair, comprising: 

a first wafer having a first side, with one or more bond pads on the first 

side; 

a second wafer, with one or more bond-pad holes through the second 

wafer; 

the first side of the first wafer bonded to a first side of the second wafer 
with a sealing ring therebetween, the first wafer and second wafer being aligned 
so that the bond-pad holes in the second wafer ore in registration with provide 
physical access to the one or more bond pads on the first wafer through at least 
selected bond-pad holes in the second wafer; and 

the first wafer, the second wafer and the sealing ring forming a chamber. 
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As can be seen, and as indicated above, claim 55 has been amended to recite that the bond-pad 
holes in the second wafer provide physical access to the one or more bond pads on the first 
wafer, rather than merely electrical access. As noted above, nothing in Harris et al. appears to 
provide bond-pad holes in a second wafer that provide physical access to the one or more bond 
pads on a first wafer. For these and other reasons, independent claim 55 is believed to be clearly 
patentable over Harris et al. 

Newly presented claim 56 is dependent from claim 44, and further recites a sealing ring 
positioned between the first side of the first wafer and the first side of the second wafer, wherein 
the first wafer, the second wafer and the sealing ring form the chamber. For the same reasons 
given above with respect to claim 44, as well as other reasons, dependent claim 56 is believed to 
be clearly patentable over Harris et al. 

Newly presented claim 57 is indirectly dependent from claim 44, and further recites that 
the one or more devices include an array of infrared detectors. For the same reasons given above 
with respect to claim 44, as well as other reasons, dependent claim 57 is believed to be clearly 
patentable over Harris et al. 

Newly presented claim 58 is indirectly dependent from claim 50, and further recites that 
the one or more devices include an array of infrared detectors. For the same reasons given above 
with respect to claim 50, as well as other reasons, dependent claim 58 is believed to be clearly 
patentable over Harris et al. 

Newly presented independent claim 59 recites: 
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59. (Newly Presented) A method for making a wafer-pair with a 
sealed chamber thereberween, comprising: 

providing a first wafer and a second wafer, the first wafer having a first 
side and a second side; 

forming one or more pump-out ports through the first wafer; 

positioning the first side of the first wafer next to a first side of the second 
wafer, the first wafer and the second wafer forming at least part of a chamber, 
with the pump-out port of the first wafer in fluid communication with the 
chamber; and 

providing one or more layer(s) by deposition to a second side of the first 
wafer, wherein the one or more deposited layer(s) plug the pump out port and seal 
the chamber- 
As can be seen, newly presented claim 59 recites the step of providing one or more layer(s) 
deposition to a second side of the first wafer, wherein the one or more deposited layer(s) plug the 
pump out port and seal the chamber. As detailed above, and to seal the cavity, Harris et ai. state: 

The eutectic bond is formed by placing a 25 micron thick gold-tin alloy perform 
washer 154 between the underside of the silicon fill cap 26 and the top 
metallization layer 130 surrounding the fill hole. The silicon fill cap is then 
placed over the fill hole, and a reflow head is then placed cold on the fill cap, A 
pulse of energy is then supplied to heat the reflow head, the silicon chip 26 and 
the metallization layers to about 350 degrees centigrade. The gold-tin perform 
washer then melts and the gold therein forms a gold solder with the melted gold 
of the facing gold layers on the underside of the silicon chip 26 and the 
metallization layer 1 30. 

(Harris et al„ column 13, lines 48-59). In view thereof, newly presented claim 59 is believed to 
be clearly patentable over Harris et al. 

Newly presented claim 60 is dependent from newly presented claim 59, and further 
recites that the one or more layer(s) are deposited by evaporation. Newly presented claim 61 is 
also dependent from newly presented claim 59, and further recites that the one or more layers) 
are deposited by sputtering. As noted above, Harris et al does not appear to suggest depositing 
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one or more layers) to plug the pump out port and seal the chamber, and more specifically, 
depositing one or more layer(s) by evaporation or sputtering. For these and other reasons, 
dependent claims 60-62 are believed to be clearly patentable over Harris et al. 

Newly presented claim 63 is dependent from independent claim 59, and further recites 
that the one or more layer(s) are deposited in a negative pressure relative to atmosphere. Newly 
presented claim 64 is dependent from claim 63, and further recites that the one or more layers) 
are deposited in a high vacuum environment. For the same reasons given above with respect to 
claims 44 and 59, as well as other reasons, dependent claims 63 and 64 arc also believed to be 
clearly patentable over Harris et al. 

Newly presented independent claim 65 recites: 

65. (Newly Presented) An apparatus having a sealed chamber with 
one or more devices positioned in the sealed chamber, the one or more devices 
having a desired operating temperature range, the bonded wafer pair comprising: 

a first wafer; 

a second wafer secured relative to the first wafer, 

the first wafer and the second wafer fanning a chamber that has a volume, 
wherein the one or more devices are positioned in the chamber; 

one or more pump-out ports through the first wafer, at least one of the one 
or more pump-out ports in fluid communication with the chamber; 

one or more plugs for plugging the one or more pump out ports to seal the 
chamber; and 

the volume of the chamber remaining relatively constant over the desired 
operating temperature range of the one or more devices. 

As can be seen, newly presented claim 65 recites that the volume of the chamber remains 

relatively constant over the desired operating temperature range of the one or more devices. In 

contrast, and as indicated above, Hanis et al. suggest filling the cavity with a working fluid, 
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where the function of the working fluid 12 is to expand the sealed cavity 10 when the material is 
heated so as to cause movement in the membrane 14 which is sufficient to move a valve member 
44 enough to open a valve (Harris et al. f column 3, line 63 through column 4, line 2). As such, if 
the volume of the sealed cavity 10 of Hanis et al. remained relatively constant over the desired 
operating temperature of the one or more devices, Hairis et al. would fail to function for its 
intended puipose. As noted the Federal Circuit, if a proposed modification would render the 
prior art invention being modified unsatisfactory for its intended purpose, then there is no 
suggestion or motivation to make the proposed modification. In re Gordon, 733 F.2d 900, 221 
USPQ 1125 (Fed. Cir. 1984). For these and other reasons, newly presented independent claim 
65 is believed to be clearly patentable over Harris et al. 

On page 5 of the Office Action, the Examiner indicated that claims 1-43 are in condition 
for allowance. 

On page 6 of the Office Action, the Examiner states that U.S. Patent No. 5,420,419 and 
U.S. Patent No. 5,581,631 have not been considered by the Examiner because these references 
appear to be incorrectly cited. After reviewing the FORM-1449, Applicants believe U.S. Patent 
No, 5,420,419 was correctly cited, an* should be considered by the Examiner. However, with 
respect to U.S. Patent No. 5,581,631, it appears two numbers were transposed on the FORM- 
1449, and U.S. Patent No. 5,851,631 should have been cited. Enclosed herewith is a corrected 
copy of the FORM-1449 previously filed, with the transposed numbers corrected. In addition, a 
copy of U.S. Patent No. 5,851,631 to Bordon et al. has been attached for the Examiner's 
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convenience. Please note that U.S. Patent No. 5,851,631 to Bordon et «1. was cited in US. 
Patent No. 6,036,872 to Wood et al„ of which this Application is a reissue. In view of the 
foregoing, Applicants respectfully request that the Examiner please consider U.S. Patent No. 
5,420,419 and US. Patent No. 5,851,631, and forward an initialed copy of the corrected FORM- 
1449 to Applicants in due course. 

In view of the foregoing, all pending claims 1-65 are believed to be in condition for 
allowance. Entry of the present amendment and reconsideration to that end is respectfully 
requested. If a telephone conference might be of assistance, please contact the undersigned 
attorney at (612) 677-9050. 




Respectfully submitted, 



1221 Nicollet Avfsmfe, Suite 800 
Minneapolis, MN 55403-2402 
Telephone: (612) 677-9050 
Facsimile: (612) 359-9349 
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